per 



a se * & jg 



(51) BB$#ff#g6 



(11) BBW*H)*-^ 



WO96/3S034 



A01H 5/00 



Al 



(43)s^^gga 



1996^12^5 0(05.12.96) 



(21) SKtt«#^ 

(22) gRSWMB 



PCT/JP96/01485 
1996*5,3310(31.05.96) 



(81) t§7£® 

AU, BR, CA, CN, JP, RU, US, ARIPO*m(KE, LS, MW, SD, 
SZ, UG), ft*N#»F(AT, BE, CH, DE, DK, ES, FI, FR, GB, GR, 

m, rr, lu, mc, nl, pt, se). 



(30) 5fc*tx-~* 
KK ¥7/133741 
KIR ¥7/285401 
KH¥8/52010 



1995*5^310(31.05.95) 
1995*11^10(01.11.95) 
1996*3 ^ 8 0(08.03.96) 



JP 
JP 



JP 



(71) fflHA (*Ht*<-r-cT<oi8SBg(cov^-c) 
«tt^?S^^:$tt(KIRIN BEER KABUSHIXJ KA1SHA)[JP/JP] 
T 104 *JfC**AE*JI|rT @ 10*1* Tokyo, (JP) 

(72) ; 

OS) %W%/&MA (*Blco^xo^) 

'NUflMKOGAWA, Toduy*)pP/JPJ 

*WUEI»(YOSHIOKA, Mas*liani)[JP/JP] 

5 ffl ^(ISHIDA, Is«o)[JP/JP] 

T236 #^JIim«^m&iRIKtSffil-13.5 

K»*fitSS;#tt Mft»W3£Br(*i Kanagawa, (JP) 

(74) ft£A 

#S± ^(HIRAKI, Yurake et al.) 

t 105 JMc«*E/ft y Hit B i7#i*j^ y N5* tr/u 3 » 

Tokyo, (JP) 



(54) Hie : VIRUS-RESISTANT PLANT EXPRESSING W'-OUGOADENYUC ACID SYNTHETASE AND RIBONUCLEASE L 
ORIGINATING IN ANIMAL CELLS AND PROCESS FOR CONSTRUCTING THE SAME 



(54) zwvzft nttttfiA^-^y ^r^^wt^mmR^v ur-^L^^^^ry^ ^^^^^^^ 



(57) Abstract 




(5 7) £*J 



AL 




DE 




L I 




PL 




AM 


yfrj.^7 


DK 




LC 


±y YfcisT 


PT 




AT 


hVT 


EE 




LK 


xy 5># 
y^yr 


RO 




AU 


h?V7 


ES 


x^W y 


LR 


RU 


ayrmn 


AZ 




F I 




LS 


uy h 


SD 


*-?y 


B A 




FR 


7jy*x 


LT 


V h7-T ^ 


SE 


^tx-fy 


BB 




GA 


##y 


LU 




SG 


*yy%-£-fr 


BE 




GB 




LV 




S I 




BF 


• 7r y 


GE 




MC 




SK 


xnr/7^7 


BG 




GN 




MD 


**K7r£lbB 


SN 








GR 


*yi"t 


MG 




SZ 


K 


U 




HU 


~yxy- 


MK 


TD 


BY 


I E 






7-fT#*)B 


TG 




CA 




I L 




ML 


-r y 


T J 




CF 




I S 




MN 




TM 


K/w? ? y 


CG 




I T 


<<*V7 


MR 


y ^ — t 


TR 




CH 




J P 


B* 


MW 




TT 


K y K - \'<J 


C I 




KE 


* = 7 


MX 




UA 


79747- 


CM 




KG 




NE 


— C?x— A' 


UG 


7%y# 


CN 


*B 


KP 


•lilft££itAR#frB 


NL 




US 


rt y *^*B 


CU 




KR 


**RB 


NO 


a^x — 


UZ 


CZ 




KZ 


*f7X^ 


NZ 


- is— 7 V K 


VN 


7-<x hr* 



WO 96/38034 



PCT/JP96/01485 



w m m 

* -f ji>*tm&^o^m±T-mtT-&r> fc. 

(01A.lf, Arch. Virol., 115, 1, 1990) . Ztl^CD^mt. -fecy^ 



1 



WO 96/38034 



PCT/JP96/01485 



X IZ ft b Tiam-tt A £ ^£ o l n T 51 5ft iz h £ <, 

*w»;^5f^ur— tf%ffl^fc^& cspg&sa wo 93/20686) , 2\ 5' *<i:*7 

T-Jl/S^f&Bf^ffl^fc^S (Bio/Technology, U, 1048, 1993) tm^^tl 

JBfCGfctetttt© ^ ^ ;bxffifft'(4^i|ttcis^ i: i/^$g£fc Sft-ci/^ (The 

proceedings of XVIIIth Eucarpia Symposium, Section Ornamentals, 1995) „ 
EP*>> 2', 5' *<J ^7x^;UK^RScP^^^A-3M#) (Samsung) (3#AU 
2', 5' *'J J7T-;uK^»^Stt%^-f ^fli^j-^^^^^^ 

^^^«>e>nfc^fct^?S£t>^ (Biochem. Biophys. Res. Commun., 
108. 1243, 1982; J. Biol. Chem. , 259, 3482, 1984; The proceedings of 
XVIIIth Eucarpia Symposium, Section Ornamentals, 1995 ) „ 

* * ^7-*L&fctt®mzm®i&T'm%is-£z> z t iz & o 2 • , 5 • * 377 

*f6^i±, MlM&^'.B' * 'J JTT'-^K^fiJtB* (iilT r2-5Aase J 
fct/^. ) — N"t£DN AE^I&tfK^fflflgft 3ft 'J #5 ^ U 7— t? L (JilT 
TRNaseLj fct^ c ) Kt*DN AE^Ifctt&ftfefcntycfc^&^ig^ 

( 1 ) 2-5Aase &C5RNaseL£:i — r"t<5 DN AE#J 
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(Annu. Rev. Biochem. , 51, 251, 1982) 0 2-5Aase ga«l±-*giR N A*U 
MLXfefeitZtl* SlT'$)S7fy S/:/3 (OT TATPJ ) 

«fc92\5' ^>;^7r-;Ug (ii^h^^T-XHr^v-T, T2-5AJ 
t^Oo ) *^R5t-r*»^rS14%^oSaK'&^0. 2-5Aase *3-KT* 
cDNAii, tb (mm J., 4, 2249, 1985) , ~?^X (J. Biol. Chen.., 266, 
15293, 1991; Nuc. Acids. Res., 19, 1919, 1991 ) , 5^ (EMBL Acc. No. 
Z18877) ^^D-^>^$nt^6, £tz, *£B^£>li. -^m^S/i^ 
2-5Aase — K"f £ c D NA^^a--V^'t^ d £ ^$cl£lLfc 0 2-5Aase £ 

t>, MIS2-5Aase Stt*ftofc<&T*ftti*fSlE{Cffl(,\* £ fc**T'S*. RNaseL 

sa«tt2-5Afce^-r estt*^, 2-5a*«# t * c t jt o r n a^ibs 

ttfc?F*<b©*L^. RNaseL%3-Ki-*cDNAtt, t h (Cell, 72, 753, 
1993) *>6^n-->^$nW4. £fc, *£E#*>1±, ^@">2/*>^RNaseL 
£3-KT*cDNA£?n-^y^£c:£ICJ&#L/c. RNaseL^r □ — K "3" <£> 

WTICiFTHifiiffllCiJ^'ni, 2-5Aase &tfWaseL%:2- b'-f£DNAE5lJi: 
LT» t hXtt*5/&3fe<BcDNA*n-yfc£EUfc#, *S£BJj(;:£ffiUf8|S 
2-5Aase. RNaseL'Sr h't^DN AfiE5lJli» CO t h Xtt-> S/*3ft2-5Aase , 
RNaselXPI^Sft* "b^TttWC tte^o £ T'fcfcl^. 

£tz. —ASK** D N AE»'$>£ 7 ^ 7 KE5iJ*8o# 'J *r?<f- K £ 3 - K 

fca&C, -o(07$yttE5lJtC*f£5t4DNAE5iJ*<aSftffl??ffii-* (filS^'ft 
80 . *^{Cfflt/^2-5Aase » RNaseL£3 — KT4 D N AE^HHiSt^T*)* % 
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(2) 2-5Aase St^RNaseL^r 3 — F ~t D N AW$\\(D%M 
2-5Aase &tfRNaseLfc3- Kf£ D N AKWiifi^iM^M^x-^-^ 

^miZ&fr&ttlZZttmZtlX^Z (EMBO J., 6, 3891, 1987) (DX\ 
2-5Aase XttRNaseL*^- FtZnUAmfemmz&fr&hXSBLZ-eZZt 

(CaMV 3557*0 (Proc. Natl. Acad. Sci. USA, 83, 2358, 
1986; Plant Cell Rep., 4, 355, 1985; Cell, 30, 763, 1982; Nature, 313, 

fiio, 1985 ) mzm^zztvx**. ?-$.%-f-tbxi>. :ftifi:ffi 

^fii*l£?C^-U-^- (J. Mol. Appl. Gen., 1, 561, 1982; EMBO 
J., 3, 835, 1984) C fc^T'S *. 

( 3 ) 2-5Aase StfRNaseL^: 3 - KT£ D N AiE£lj<DfI#!^<2f§^iA#- 
ffi!MSi::2-5Aase XttRNaseL^li- K1"5 D N ASr^agA-tSlCli. "fT 
£?fi£ $ nSfil £ ftfcfll * CD^S, M Atf Agrobacterium tumefaciens <7)T i 7* 
K^^^-tLTffl^m ffl^fr^ffl«I7'n h 7*77. MCE 

T§-5 "Plant genetic transformation and gene expression; a 

laboratory manual", Draper, J. et al., Blackwell Scientific Publications, 

1988) . w^B^Ltzmmm^m^mmm^ctzm^jimTxmm^ 

*t*£fc£,J:0* mttW&&Wt*n±tZZtt*X-%&. 2-5Aase £:RNaseL 
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*mKX&t*KK&mm**ntt&£lXtii* 2-5Aase XtiRNaseLSrS 
T^*«««:%3ffii-4^*^i6n5. £tz. 2-5Aase XilRNaseL^AL 
t RNaseL* [5] Bf tCff;St£&-f £ 36 £ . 

t h &5fc2-5Aase , RNaseLc D N A£^trtit»1flS&^? 

Nospro y a- >j y&fmm&&?7u^-?- 

NOSterm 7 A* 'J >£j&»£it£^*- $ 
CaMV35S * 'J 7 9 7— tlf -( ? 7 -f ;bX35S 7*a 
NPTI I * * V J v ^IffttitCT 

hyg A-r ? o *> vftHSit-er- 

2-5Aase 2-5Aase cDNA 
RNaseL (T) SfJ^^RNaseL c D N A 
RNaseL (F) ^SRNaseL c D N A 
RB 
LB 

02tt, 2-5Aase »Aff2Wte»*A:2 (*-+r yf-ncft) 0H4»O2-5Aase COS 

control #ff2Hts»{* 
2-5Aase#llb JBf££&ft 
2-5Aase#12a ff2fC&&ft 
2-5Aase#13b ff*ft£&& 

S3t±, ^ft£MaseW\M'St&&fi A3 (*-*y^ncft) ©^©RNaseLO 

control #fBIC£&& 
RNaseUMl 
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RNaseUH2 JKIR5g5(* 
RNaseL#H3 ff$W$£&{* 
RNaseLSH4 JKSfeftf* 
Spleen v^XWH[ffilfiifi« 

S4fcL £MRNaseLigAJBIC£&ft?A:3 >f-ncffc) ©^CORNaseLO 

control 

RNaseL (F) #23a ff$K£&& 
RNaseL (F)S14a JBEfeSM* 
RNaseL (F)#27a 
RNaseL (F)#12b JBRfcgltt 
RNaseL (F)#30b JF2»£&{* 
Spleen ^XWIflfifllifciS 

H5H\ CMV (Y80 «««©2-5Aase *X*A3 (2-5Aase#llb ) A:2-5Aase+ 
SB^fiRNaseUIX^AD (2-5Aase#llb+RNaseL#Hl, 2-5Aase#llb+RNaseL*H4) <D 

2-5Aase#llb 2-5Aase i>A*A3 

2-5Aase#llb+RNaseL4ffl4 2-5Aase+SR#;£RNaseL2gA? A3 
H7t±, CHV Y ttj$ft3B«C£tt*2-5Aase+RNaseL (F)iA^A3, 
2-5Aase Au&tfRNaseL (F)«A^A3O«5ESE0[)^isfe*T41*l©ff$!BS 

A 2-5Aase#13b 

B 2-5Aase*13b+RNaseL (F) #23a 

C RNaseL (F) #23a 

D 2-5Aase#13b 

E 2-5Aase*13b+RNaseL (F) #27a 

F RNaseL (F) #27a 



6 



WO 96/38034 



PCTAJP96/01485 



G 2-5Aase#13b 

H 2-5Aase#13b+RNaseL (F) #30b 
I RNaseL (F) #30b 

E8t±. CMV Y ttffifcl2B&t:£tt*2-5Aase+RNaseL (F)*A^A'3, 
2-5Aase A'n&tfRNaseL (F)«A^A'3©±##imo[)WM^-r^O^ 

A 2-5Aase#l3b 

B 2-5Aasetfl3b+RNaseL (F) #23a 

C RNaseL (F) #23a 

D 2-5Aase#13b 

E 2-5Aase313b+RNaseL (F) #27a 

F RNaseL (F) #2 7a 

G 2-5Aase#13b 

H 2-5Aase#13b+RNaseL (F) #30b 

I RNaseL (F) #30b 

1 2-5Aase#13b 

2 RNaseL (F) #23a 

3 2-5Aase#13b+RNaseL (F) #23a JfcJEHDBfiJcSift 

4 2-5Aase#13b+RNaseL (F) #23a «5FJS<J!)&l^SB# 

5 RNaseL (F) #3 Ob 

6 2-5Aase#13b+RNaseL (F) «30b 

7 2-5Aase#13b+RNaseL (F) #30b «5E8E©fcl/\f85# 

8 RNaseL (F) #27a 

9 2-5Aase#13b+RNaseL (F) #27a «5QB!BBfiJcffift 

10 2-5Aase#13b+RNaseL (F) #27a IfcJESECit^SIW} 
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1 «fCI5&ft 

2 2-5Aase#13b 

3 RNaseL (F) #23a 

4, 5 2-5Aase#13b+RNaseL (F) *23a 

6 RNaseL (F) #27a 

7, 8 2-5Aase#13b+RNaseL (F) «27a 

9 RNaseL (F) *30b 

10, 11 2-5Aase#13b+RNaseL (F) #30b 

Ml Hi, CMV Y «JB5feSlfiH-ffl[©«tt5B«^45^*2-5Aase+RNaseL (F)« 

A^Au, 2-5Aase $ A ^ A n &.C/RNaseL rtn<Dmjffl.<D : $i&*&t 

A 2-5Aase#13b 

B 2-5Aase#13b+RNaseL (F) #23a 

C RNaseL (F) #23a 

D 2-5Aase#13b 

E 2-5Aase#13b+RNaseL (F) #30b 

F RNaseL (F) #30b 

t mm 

mi 2tts CMV Y *«S»iSefiH'«©«ttl6B«K*5^42-5Aase4RNaseL (F)$ 
A*A3, 2-5Aase $A* A3 &tf RNaseL (F) 31 A ^ /^©iHSIOfS^i 

A 2-5Aase#13b 

B 2-5Aase#13b+RNaseL (F) #23a 

C RNaseL (F) #23a 

D 2-5Aase#13b 

E 2 -5Aase*13b+ RNaseL (F) #30b 

F RNaseL (F) #30b 
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013(1, PVY T «cjS5fe«ffiH-ffi<7)«f|5a«{C*W-52-5Aase+RNaseL (F)z? 
A^Au, 2-5Aase £A? A* □ RNaseL (F) 2iA^ A 3 <D^5E$E<DWM ; ci:3l'f 

A 2-5Aase#13b 

B 2-5Aase*13b+RNaseL (F) #23a 

C RNaseL (F) #23a 

D 2-5Aase#13b 

E 2-5Aase#13b+RNaseL (F) #30b 

F RNaseL (F) «0b 

t imm 

H141±, PVY T *!S^ffiH-fS©«ftl4B«^£W42-5Aase+RNaseL (F)» 
A?A3 X 2-5Aase zgA? AD £tf RNaseL (FlgA? ^3<7)£a0iffl©W$tfcS 

A 2-5Aase#13b 

B 2-5Aase#13b+RNaseL (F) #23a 
C RNaseL (F) #23a 
D 2-5Aase#13b 

E 2-5Aase#13b+RNaseL (F) #27a 
F RNaseL (F) #27a 
G 2-5Aase#13b 

H 2-5Aase#13b+RNaseL (F) #30b 
I RNaseL (F) #30b 

mi 5i±, &mntEmx3<n®&5B&<D4mm±m (a) rot^iob^ 
mzmmim (b) iz&vzm i mo^otz^o^frnMo^^-t^ 

2, 3 2-5Aase#13b 

4, 5 RNaseL (F) #23a 

6, 7 2-5Aase#13b+RNaseL (F) #23a 



9 



WO 96/38034 



PCT/JP96/01485 



8, 9 RNaseL (F) #30b 

10, 11 2-5Aase#13b+RNaseL (F) 530b 

B16{±, PVY 0 1*jg^liarfiS©«fll3a^i^W52-5Aase+RNaseL (F)* 
A? An, 2-5Aase m\5> An&tfRNaseL (F) m\? ^^<Dmm<D^mZ%t 

A 2-5Aase#13b 

B 2-5Aase#13b+RNaseL (F) #23a 

C RNaseL (F) #23a 

D 2-5Aase#13b 

E 2-5Aase#13b+RNaseL (F) 527a 

F RNaseL (F) #2 7a 

G 2-5Aase#13b 

H 2-5Aase#13b+RNaseL (F) #30b 

I RNaseL (F) #30b 

t mm 

mi 711, PVY 0 1*JSftJllfiH-fflt©fiffll5Bftl^W42-5Aase+RNaseL (F)zg 
A? A3, 2-5Aase mx? A 3 &tf RNaseL (F)^A:* A3<7);£fi^$©:^ffi£f| 

A 2-5Aase#13b 

B 2-5Aase#13b+RNaseL (F) #23a 
C RNaseL (F) #23a 
D 2-5Aase#13b 

E 2-5Aase313b+RNaseL (F) #27a 
F RNaseL (F) #27a 
G 2-5Aase#13b 

H 2-5Aase#13b+RNaseL (F) *30b 
I RNaseL (F) #30b 

018tt, M2ft£&*A3CD^5B&<D*£fim (A) &tfiB$fe6BftC!># 
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2 2-5Aase#13b 

3 RNaseL (F) #23a 

4, 5 2-5Aase#13b+RNaseL (F) *23a 

6 RNaseL (F) #27a 

7. 8 2-5Aase#13b+RNaseL (Fl #27a 

9 RNaseL (F) #30b 

10, 11 2-5Aase*13b+RNaseL (F) #30b 

EU9ii, *5/2-5Aase c D N ACDmmitZtlfr^mZtlZT 5. J BE 
B 2 0 tt, * RNaseL c D N A©*SBE3»J i: *ft*>e>™$n* 7 $ J »! 
H2 lt±, 2-5Aase *AJBKfeft**3 (fAy» CD^02-5Aase ©gft 

control imsifflm 

#13-4 2-5Aase *AJf2E£SStt 

#13-5 2-5Aase mHffl&m 

#13-7 2-5Aase miM'Sfflm 

#13-9 2-5Aase SAJBKlEgM* 

#13-10 2-5Aase SIAJKftifcglft 

#13-11 2-5Aase fcAJBWEIfttt 

H2 2fcL RNaseL (F) *XJBKCft*A 3 (tAV» ©H^RNaseLgft^ 

control ^^Hjtefttt: 

#57-4a RNaseL (F) 

#57-6b RNaseL (F) SIAJERfcftft 

#57-11 RNaseL (F) #AJf^£&# 

#58-7 RNaseL (F) SAJf^li&ft 
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#58-11 RNaseL(F) ilAJBJte&f* 
#58-18 RNaseL(F) *AJf*K£8ltt 

H2 3&. CMV Y «MSSfeSlfift-»©filfl3B^;3i>^'52-5Aase+RNaseL (F)$ 
A? A* 3, 2-5Aase $A* A 3 StfRNaseL (F)SIA^A30*5ES<D^ J Sr*1 - 

A 2-5Aase(S) #13-10 

B 2-5Aase(S)#13-10+RNaseL(S)#57-6b 

C RNaseL(S)#57-6b 

t mmm 

H2 4{±. CMV Y «JSSaiffiH-}8[©ft«10B«iCiJW-52-5Aase+RNaseL (F)?» 
2-5Aase MX? An&tfRNaseL (F)$A* A* W?S£^ 

A 2-5Aase(S) #13-10 

B 2-5Aase(S)#13-10+RNaseL(S)#57-6b 

C RNaseL(S)#57-6b 

WT©3llfifflITtt, 2-5Aase StfRNaseL© D N AHH5IJ t IT t h ^5^CD 

CaMV 35Sya^-^-^r^fflb/io 2-5Aase c D N AW^JlfCli, P BI121^? 

(EMBO J., 6, 3901, 1987) ±0) 3 7)1? u tfitfc* (/3GUS ) t 

2-5Aase c D N A£AftH*T®ffl Lfc. RNaseLc D N A©&S£U\ pBIB-HYG 
(>r;u>^fie5ff^FiT. Dr. Detlef Becker J;0A^) CaMV 35S 
7u ^e-^-^RNaseLc D N A©5 ^gEKofttf fz D N AE5iJ£z&A L/i4><?)£ 
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(Plant genetic transformation and gene expression; a laboratory manual, 
Draper, J. et al., Blackwell Scientific Publications, 1988) „ 
^KIcftft:4 l ©2-5Aase c D N A&tfRNaseLc D N A£&0WSHix 

&myj}<Dmfrt>tm&mzmmL, *n€tt2-5Aa Se u. Bid. chem., 

259, 1363, 1984 ) , RNaseUStt (Anal. Biochem. , 144, 450, 1985) £i!tj£T 

2-5Aase c D N A t RNaseLc D N A£|5]B#i:f£ilLTlA£Jf^$£&{** A3 
lis 2-5Aase Stefc^LTl^* ? A3ffi$fc!WaseL?gtefc$s&LTl<><S* AD 
ffi&fc^E-f £CfcKlJ:-3T^fc. 2-5Aase <D^£f£IjtLTt^^A:3}g!#k 
2-5Aase £RNaseL<75p7j£fgIl LW£ * Anfil^tC^ a. V ') ^if ? 0 << 
(CMV Y m *m$kZ-#tzt£?>. 2-5Aase ©^fcSffilv AnffiiBjKtt 

(mmm 1 ) ff2faE»ffi%^Kffi^*77;u K®fRK (hi ) 

fSK (Proc. Natl. Acad. Sci. USA, 80, 4904, 1983) ICffiftettW* t h 
fi^2-5Aase ODNABB5IJ (K9]« 1 ) c DNA^n-^y^CD/i* 

CD7u-7 (K5iJ#^2) fcfHHUfc. cDNA^D-->^©f:J6©7^y 

7';-ti, HeLaM (^±^m^±m<t^m. m^tm^^x^) % 

200units/inl ©tl>H^^-7xnv (Paesel Lorei GMBH ft CO, Frankfurt) 
T'l 2B$fllM!IJIUfcft, mRNA^*L, 7 7^7>>7c DNA£f&* y b£ 
R^TcDNA^SUs Lambda gtlO Kofctf TfEHUfc. 2-5Aase 

mRNAt±2fI (1.6kb fcl.8kb ) &ZZi:i>mgZtlT^&i>K MgStfflK 
ttl.6kb fflRNACjtfticDNA»fc. 2-5Aase cDNA (EcoRI Hi ft) 
£pBI121CTjfiGUS kXtl&ls KpBI2-5Aase%f^«bfc. 

t hft*RNaseLcDNA{CO^T{±, fgX (Cell, 72, 753, 1993 ) fcSEStS 
tlWDNAE^I (E9I#^3) *miZ?u--7 (E5i|#^4) fefEKU t 
HBIcDNA?^^']- (Clontechtt) 'J-->^-t^>^ £lZ£r>T 

mnbtzo t MW«cDNA?-r:77 ';-*>*> 2 (c^r^yK6i 

Sgfcl^Tl/^fc©) fe4§OcDNA^a->%Hfc. 2 M<£> RNaseL cDNA 
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(Hindlll-EcoRI ttfrfr) C7)N^lHCCaMV 35S7*n Ztl* 

Ltz. SfltfSRNaseL^fc^ ^RNaseLfc^fcfc®*, *n^ttpBIBRNaseL 
(T) , pBIBRNaseL (F) t^*)> 

ff2R£«£tt, (Nicotiana tabacum ) *-tf->^nc$ (Xanthi nc ) 

fcffl^fc. BlC^Ufcr?X5 KpBI2-5AaseXttpBIBRNaseL(F) £**l-f 
*U i^hD^-S/ g>Saomwijn (Agrobacterium 
tumefaciens ) LM4404 fttCSAL*:. 'J -7r> X^ffiiCJ: 9? A^KICT 
^n^f^A^^, 250 loo ag/ ra l^v^> 

>Xtt20 U g/«lA^nv^^||S-B5 m [Murashige & Skoog g*^ 
(Physiol. Plant., 15, 473, 1962 ) KB51T* $ y^mHUbtz^} ±{: S ^U 
TEKeattfcjffiRLfc. ->*-h**iBT*fc6, ^7 »J -ODHSJgifiKfc 

n*;^^- Lfca% tt±VLTi«»Xtt3affi (2-5Aase + RNaseL) LTR1 

75X$KpBIBRNaseL(T) tt, ^A3«J;r,H|(LfcrB ^77MB8a 

tf^nci*) mft«tf>6S*3t& [WCellulase Onozuka RS (-f^hft) , 
lXDriselaae (m§mxmt) , 0. ISPectolyase (Seihshin Pharmaceutical ' 
tt) ,0.4m D-T>-h-^ ( P H5.7)] cj; OSfflT- MiltiSLf:. 
#0.4MD-7>- h-^T-T-n h 7*7 A S * 3 EftfrLT, 1 x 10 a 
SrftlOug <DDNA7*7X* K££fc0.8ml ©i h n#u- j, a > a* 
7r- (0.3MD-v>-h-;u, 5mM 2- (N-^;U*.jy) 
PH5.8, 70mM KC1 ) KffljlU x U ? h a # u_ c, 3 y ^ ^ >y ^ (Bio _ rad 
tt. 0.4cm (fi) (C^LT. 125 uF, 300V T-flKSLfc. xbno^U-y 3 > 
L/i7*nh7-7XKtt, 15!7#D-xmX7xD7'^hiSl (K**n- 
X, 0.4MD-^>-h-;u, 0.2ug/ml2, 4-i>^Dn7x/#i/^^tJ 
Murashige & Skoog Jgffi) ^Hffl, 28'C. BfirFTig*U mZJUfuv 
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Ji/y (20ug/«l) C«fc*fF2ftl^{*®j8*K*fTofc. H6ftfc30i-*>6 

fcSL tt±tfU 2-5Aase ft#|£:£ELT F 1 ffFfcftfc. 

(M&L9\3) 2-5Aase SIAffSTOft* A'n^CD2-5Aase ?£f£<D&fcB (02) 
y t* h n A*m i- >*-7 *n >ffiSL/iHeLa»)!a*»e> 

Ofi«St±i?B[*Wells 60^4(J. Biol. Chem., 259, 1363, 1984) l^otSS 
bfc. IcdIII^Ku &(*M**Ttfl&U «Oigj|?y\'.y7 7- (0.5* 
Nonidet P-40, 90tnM KC1, lnMtfKv , lOmM Hepes pH7.6, 2mM 2 - 

jDHiVYz-i? J-)l, 20ug/mlD^^7-f-y, 50ug/ml7 i/i77of- 
> (bovine lung aprotinin) , 50 uM 7xzjMf ^^Jl,7;^ij K 
(PMSF1.50 ug/ralMJ^i/^Pl^lpj) fcfln*, f7D y^vX)lt^ 
C«fcoT**^-*--rXU 15,000rpra, 4r, 20min T2ls]iS,fcl,T±«fcBK-3 

lOfgtCfilRUfcfc©) lC40ul <7)polyI:polyC -fe;Un — XSg^^^jD/lT, 4t 
T 2 ISIWSIE a^A'«;7 7- (20raMHepes pH7.0, 10mMW«^*'> 

5mM KC1 ) T* 3 BStoftfr L T 0. 2ul 32 P-rAT P (lOmCi/ml, 3000Ci/m 
raol, NENfr) (20mM Hepes pH7.0, 20* i/»J-fe'J>, 7mM 2- 

2mM ATP, 5mM KC1, lOmM »n->7A) 50al 
KS»U 30 e CT— flfc (16~20ISIH|) EJ££-t*fc. 5lC**K:±fi&3ftfc"P fg 
38* V zrTx-;UKtt, Wells £><D77& (J. Biol. Chem., 259, 1363, 1984 ) 
Eft o TDEAE-fe ;ud - x ^TffiS! U T?«ft v y V- i/ a y ft 7 y 5 - r 
S&WSttfciMJlUfc. polyI: P olyC -feJUn-Xti\ Wells *><DJi& (J. Biol. 
Chem., 259, 1363, 1984) K J: -3 TASK Life. ffi*fi£®^2aittBio-rad ft 

3^StGft(*Ofi|tC*fLT» 2-5Aase ff2K£ft*A:3ttW£C;S^rgtefc*U 
tZo ttz. KeliMffitmihmx-tt. 219nmol/ngSe^/4h T&D, 2-5Aase *A 

(%MM4) RNaseligAff^®lE^^A*n4 J C0RNaseU£'t4CD^di (03, 04) 
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^yfha^^f^-U;^;^!. -? 5 XWm.fr <o<Dt&itim* Silverman 6 
CD^S (J. Biol. Chem., 263, 7336, 1988 ) K .fcoTSHliLfc. £C0M*fc 
*I£U ffi(*M**T8HfcLfc&* liff)A^'A«;7 7- (0.5% Nonidet 
P-40, 20raM Hepes pH7. 6, lOmMB^rt'J^A, lamMf^V^S/'? A, ImM i/^- 
* h W h-;KDTT), lOOuM PMSF, 20ug/mlD-f ^7"^>) SrflDXTtf'Jhn 
y\Z£iT J XLtZo h£l5,000rpm, 4t, 20rain X 2 033 

^LT±m^I3 , 9mfflitl?Ki: Lf^o 2-5A (5'-3 'j >1t h £<t^I3g 
tt) S^n^hn-Jl/ (ATP) -tJlU-Xli. P olyI:polyC -tr ;U □ - X t fflfc 
ft^i* (HMW3#K) TWIgOfc. 1.0ml (±SRNaseL^A3<7)Ji^ 
110. 5ml ) . ■WXMm&iiim (^7XWM£&liA^ A'-/ 7 7-X4&IZ 
#fR£ftfcfc(D) (C2.5 ul ©0.1MATP, 7.5 ul CD3M KCl^fln*. 25ul 
ATP-ir^o-xffiaBffifcffl-tf, 4*CT' 1 B$fflKl5£-t*fcfc, it>kLJt?H£3&9 
25 ul 2-5Aase *;UU-XS?Bi$fcfln;a. % 4rT-2B#RB^$tf±iJ|%ftTfc. 
5I5£"£fc8L jS^LTitSa^-e-fcATP-feJUn-T., 2-5Aase -fc^n-xau 
A*y7r-A (11. 5mM Hepes pH7.6, 104mM KC1, 5. 8mMKK^ ^ 7 A , 
8. 8mM 2-^;U*^hx^y-;u, 10 uM PMSF, 20ug/mln-i'^7'^y) T*3 
IsH&fcifcfrUfcSL 50ul Ay7 7-ATfiiSbfc. 3Z P ^MfcpolyU SStfc 
Silverman (Anal. Biochem. , 144, 450, 1985) KftoTIHSLfc. 20 

ul ©ffiffiiftfc20ul ©SCEffi[(4ul CO lOOuM 2-5A, 2 ul ©5xA*;77- 
A, 0.25ul CD 82 P-polyUpCp, 0.05ul OlOuM cold polyU, 13.7ul <Dfc) £ 
Mif, ZTCX-m (16B$H!) KJCESttfctt, 50 ul CDlOmg/ml 1ml 
HJ?nnftK(TCA) £2ia*.5tE&fW:$ii-fc. 7K±-C15min JiUftB L 
Whatman GF/C7 -f -±{CTCA-*i§ttIj#£ h 7 * 7"bT, ^tt^^U- 
i/nyjl'tyf-lZXmife&Zm&LtZo 2-5Aft#9«)RNase fg'tt (RNasetfg 
14) t±, ATP4r^n-xg^Ofic*fg1t*>62-5A-fe;un-xS^©)aWS'ti i fe 
?H>fc<)©fcLT^l/fc. 3fi«iai^oafiMt±Bio-rad ^007*0 T-f > 7 >y -t 

UT, aS^fiRNaseUf^fie»^A3T-tt + (Dfil%^L/i (13) . ±fiRNaseUK 
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M5) ^^■Hlf^^AX (CMVYft) 1S%JU* (H5, B6) 
RlffF (2-5Aase 2-5Aase+RNaseL (T) £ 800 a g/ral 

^^-v^i/>3^ii 800ug/ B l*-*-T-f lOOag/mlA^o v^y^tj 

MS«^igffi±iC«SU, 2-5Aase 2-5Aase + RNaseLiSAM 

ttfciiiRLfc. «lttttl±«*±VLfc», *©-«5*>6DNA%«iaj (Nuc. Acids 
Res., 21. 4153, 1993 ) LTPCR KioT2-5Aase X !i RNaseL c D N ACD£h£ 
*aSLfc. l*±VLfctt, ^2«riilLf;«|;CMV Y 1*3 ug/«l*«« 

fiHSL/zSB^RNaseL^A-D (HJ60J3. 03#«B) £;2-5Aase ^Ad^&L 
T»fc2-5Aase+ RNaseL (T)«A^ A*n^ 2-5Aase O^gAL^^St* A* 
3{C*fLT, W«{C5£l>^-f;^fit14^L/i (05) . ffift8BftO^W£ 
&*A-u (2-5Aase#llb, 2-5Aase#llb+RNaseL#H4) 0||Ejga±3l£&^®£& 
fc» 5ffl<*-foa»6«J0B!!>, 5<gM©SDS A,77- (2%SDS, 80mM Tris-HCl 
PH6.8, 2%2-^jU^^Si^y_;u i 1K ^.j-tij>) T-£Ma®£fi&£U 

zvyy-jizsus «sia»fflifyr;uAy7r-Tioo fgKtfjRLT, lOui 
*sds *<i7?'j;u7^ ki^k^il/c 0 *'it'-'jfyi/7Wj K 

(PVDF)B U'JtfTtt) ^llfi^f^LT, fitCMV ^-y^jflifflf (#)2000£ft 

&£Ufco 2-5Aase#llb * A3©iH8«±£Tl±* BitACWV 
ljfr5mW£TiZfLe>tl1t<DiZttLT* 2-5Aase#llb+RNaseL#H4 ^A'^TUu 5 

* 3.2 >j ; Eif-i'^'i7^;uz (cmv y m 

Rlfl^ (2-5Aase 1 (2-5Aase#13b ) ; RNaseL (F) ' 

3, 3^gj[ (RNaseL (F) £23a , RNaseL (F) #27a % RNaseL (F) #30b ) ) , Fl 
(2-5Aase+RNaseL {F)«A^A3, 3&gfc (2-5Aase#13b+RNaseL (F) #23a. 
2-5Aase#13b+RNaseL (F) #27a , 2-5Aase#13b+RNaseL (F) #30b ) ) £100 U g/ 
nl'^ruvJi/ytttsUSmXf&^zmnL* RNaseL (F)*A«l«I«:%ig 
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2-5Aase XiiRNaseL(F) c D N ACDUttmULtz (HJ5S#|5#Bi) . &±{fU 

gift, ^fiS©iB^%tt«bfc. M2K£&fc<&^KotNT5^fc«S!ll*l;: 
S&3B&IC, 2-5Aase+RNaseL (F)z?A? AnC9, -f^TCD 
t^T©l{*©«aSHC«5ESE*stS*$nA:. 2-5Aase £A?A 

3, RNaseL (F)*A^ A3T-{±«5BBIl±tllS$n<c*^fc (@7) . MIC. ®% 
&12B@T'(i, 2-5Aase &A?An, RNaseL (F) m\? An Tii, -f^TCD& 
St, t^TO<ift:T*if«fl±SlT*<S»*<tBlK$n/S**, 2-5Aase+RNaseL (F)$A 

(08) . M5SttE«i^A3(DJS5fe5BSO««SI©«5E3BEB(5^fc^- 

iS5fe5Bft<DSaSHT'l±, 2-5Aase $A*An % RNaseL (F)j|A^A3ftt 
*fiCDCMV *qSittnt^4-^, 2-5Aase+RNaseL (F)£A? An ££1^X11, 

#TliCMV ftfta>ofc (09) o *fc* «^12B8©IMg«±SIKd5^ 

T<b, 2-5Aase zSA^An N RNaseL (F)zgA* AnTtt^JtGDCMV ***H$tlT 
3fr> 2-5Aase+RNaseL (F)$A* An KtSl^Tttx CMV li£<&£!£ftft: 
(®10) . C ft <d CD 2-5Aase+RNaseL (F)iJA* An !C£!^T 

ofci:%A'Dft'l)o 

?S-Oux (CMV Y fc) i!Sggg$ 

Rlft^F- (2-5Aase zgA^An, 1 &gfc (2-5Aase#13b ) ; RNaseL (F) $A? 
An, 2frM (RNaseL (F) #23a , RNaseL (F) #30b ) ) , Flffl^ (2-5Aase+ 
RNaseL (F)#A*An, (2-5Aase#13b+RNaseL (F) #23a , 2-5Aase#13b+ 

RNaseL (F) #30b ) ) *ffl(,vc\ T^lf;BT«^ibf; ( ft 

±lf Lyfcft, ^2™g3§bfcfil^{:CMV Y tt£S&£^?i®£SLfc?An 
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M (Xanthi nc ft) gWfig$>/i 0 10{§S<D«£M® (lOmM <J 
(pH7.0L 20mM2-^;L-^y -eBE#U *©fflrf-&*!*±tf L/i 

J£*I3B&}C, 2-5Aase+RNaseL (F)jgA^ A3C7X t^X<D%M. ~t^X<D 

m&<Dmmizi$imw®mztitz 0 -75. 2-5A ase m\9*u* RNaseL mm 

tZo W.IZ. mmZB'&T-tt. 2-5Aase *A^A'3 % RNaseL (F)i»A* 
t^TO&gt, T^T©ffl«:Tlf««±aiT-ffi»**ta*$ilfc^, 2-5Aase + 
RNaseL (F)#A* An Ci^Tfct, *^T©£gt. 1-^T<Z){ift<DgfL}g*l±gT- 

2-5Aase+RNaseL (F)*A* A3©CMV Y «feiZW1"4ffifiittSJEtt. 

($Jfifl»J8) tfr h -W;UX Y Tft (PVY T ft) ffigggjj* 
RlSB 1 (2-5Aase l^fcfc (2-5Aase#13b ) ; RNaseL (F) $A*A 

3, (RNaseL (F) #23a % RNaseL (F) #27a , RNaseL (F) MOb ) ) , 

nm=? (2-5Aase+RNaseL [F)|A^A3, 3 (2-5Aase#13b+RNaseL (F) 
#23a, 2-5Aase#13b+RNaseL (F) #27a , 2-5Aase#13b+RNaseL (F) #30b ) ) 

^x, mmmGT-KLtt&vmfafttt&Lisiz.. autwufcau mmwm 

LfefiMfcttCPVY T MJ^$M%Ilfc^;\'3i (Samsung) St<DM 
S$>fcOl0fgfi(DttttiMW (10mM'jyKM» (pH7.0h 20mM2 - * h 
x?y-;u) -?*&U ^OffiH-^l*±lfLfcTO2OTML/ifii#)^{C^ 

<o7m&*mmmz&btzo cmv y tt^^ufcisfciiimis mm 

3 BiC, 2-5Aase+RNaseL (F)zgA? A3CD, t^TCD!^ -T^T<Z){@ft©fg 
ffiBK*5ESE**tglfc3ftfc. 2-5Aase zgA^An, RNaseL (F)*X^An 

SS5Bllu 2-5Aase+RNaseL (F)$A? An®, T^T©&8c, T^T<D{@ft 
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2-5Aase $A*An, RNaseL (F) A 3 TttfcftT PVY T $ 

Bft&O f ««lOBao|E««±*^1'no*^<,2-5Aase RNaseL 
(F)«A^^3THPVYT1*A«»fl|$nT^-5-^ 2-5Aase + RNaseL (F>Sa* 
A3{C*5^Tl±» PVY T VKDWmim&lStlKfritz (015) . Cft6<DCi: 
2-5Aase+RNaseL (F)zgA^ AD IZ&^Tli. &ffi8^C£l,vtPVY T ttJSSfe 

«flLh«T-tRNaseL**Stt{t$nv ±#tt5E**$ISSc$ftfci:%a.e>tt*. L 
«HS**J±J^ U fc£ U 5 B&£g£^7UT#£&*Il()B&0iMg 
«±»Kl*>lvC*>PVY T ttOM^ih^n^ofcClfcti, ±#tt5EOiBft© 

2>tz8blZ$-mz&ft?Z>Z\btfft£>tlT^Z 0 2-5Aase+RNaseL (F)zgA^A'H 

tK pvy t ttmmzx^T^j )\szz^m?zmm*&TizteKT%z\£i,t. 

2-5Aase+RNaseL (F)«Xtt«Htt, tz t 3.PVY T ft^S&LT^Z&S^Cttft 

(mmrns ) #r f^^mt o % (pvy o «o 

Rl«7- (2-5Aase 1 (2-5Aase#13b ) ; RNaseL (F) zIa^A 

3, 3&3& (RNaseL (F) Jf23a , RNaseL (F) #27a , RNaseL (F) #30b ) K Fl 
AH 1 (2-5Aase+RNaseL (F^A? A3, 3$& (2-5Aase#13b+RNaseL (F) #23a. 
2-5Aase#13b+RNaseL (F) #27a . 2-5Aase#13b+RNaseL (F) #30b ) ) £ffl^T> 

mmm e t-tf l tzuavm^^m u tz 0 u±if u fc&, #j 2 armsa l fc« 

ttftiCPVY 0 t*«$M^iLf^;^I (Samsung) *, £(DM*fc 
9 10fS*©fflifi«»* (lOmM'J^RSffift (pH7.0K 20mM2 - * ;U*^ h 
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ZtltZo oj*). &fl3B&JC> 2-5Aase+RNaseL (FliSA^Au©, f^TOS 

fa t*To®wmmtizmjmi>*m.istitL. 2-5A ase »a^a3, 

RNaseL (F)zgA^ A^TJi^CTiitl^^n^^o /i (016) . Mi:, fgff5 
B&K2-5Aase+RNaseL (F)S9A^A*3®, t^TO^a. T^T©{ift©3fE*£lI 

^JCfilJELfc. ««15BSOffi%{*:%|2l 75:^L/i 0 2-5Aase agA* 

A3, RNaseL (F)zgA? AUT-li^tSC: i:ttfc< s PVY 0 ■ft&W©fi?$te£ 

ft, ««5Btt©SNitii:6BftO|f««±*i:4,K % 2-5Aase 
RNaseL (F)*A* AnTttPVY 0 ttaqfttSftT^*-^ 2-5Aase+RNaseL (F) 
mXfiJmzS^Ttt* PVY 0 «c©*«{±ttiil$n«:*>ofc (HI 8) o Z\tih 
(DZtfrZ. PVY 0 tt««tC*fUT*)» 2-5Aase+RNaseL (F)*X^A3t±, 

2-5Aase+RNaseL (F)$A? ;i/XS$feK «J:-3Tfii5Et-5ttHtt. PVY© 
ftK«fcoTffiit1-5fc©T-ttft<» PVY *©fc®K:#T*^C-&*fc%*.*>n 
2-5Aase+RNaseL (F)*A^A3(t PVY 0 fcOiSSfeKttLTfcPVY T 

(^» i o ) mmm 

MFlS^ (2-5Aase+RNaseL (F)3?A*A*:u 3 jfcgfc (2-5Aase*13b+RNaseL 
(F) #23a , 2-5Aase#13b+RNaseL (F) #27a , 2-5Aase#13b+RNaseL (F) #30b )) 

zm^Xs mmmGx-fikLtt&xmtto*iiflLLii.. n±tfbtz'&, mmim 
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Z(DZ\kl±, HHIHtfc— jI<7)2-5Aase+RNaseL (F)?*A* ;^0-f ;UXf£?I& 

(^MUl) i/**Z-5Aase , 2 vfi3fcRNaseLc D N AO^ a-- 

7 '>WK£3fc7 7-S/lanbda gtlO cDNA7^77')- (Clontechtt) J: 

D7t-^DN AfcftliiiUTPC RCDDN Af^U- h £: LTBi^fc. 5i/ 
2-5Aase , RNaseL c D N AKrJtO P C R ? n — > 7<D7'y j -7 — 1±, t h 
2-5Aase cDNA (EMBO J., 4, 2249, 1985) , t h RNaseL c D N A (Cell, 
72, 753, 1993 ) CD£SS^ij£#^{;: LT^T^ ? {Crif -f V L/c. 
7 2/2 -5Aase : 5 ' -TCCAAGGTGGTAAAGGGTGGCTCCTCAGGCAA- 3 ' 
5 ' -CTCTrGAGCTrGGTGGGGCGCTGCTTCAGGAA-3 ' 
7 5/RNaseL : 5 ' - CTGGGGTrCTATGAGAAGCAAGAAGTAGCTGTGAA- 3 ' 
5 ' -GACAAGTGTAGTrCTTGAACAGCCnTAAATATAGA- 3 ' 

pBluescript SKIT 77X5 K (Stratageneft) 'VfrT** a—— y ^Ufc (itfi5 
ff69I»7ia7Jl*2t, 1994#»»ttflJ) , £ft6<DPCRi|iffDNA£ft 
in (2-5Aase : 455bp „ RNaseL : 292bp ) CDi£gK5lj%&S U fc V 

2-5Aase , WaseLCD&glE^lfc^ft-FftlrteLfc ' 5. f§|5tf4 [2-5Aase : 80 

RNaseL: 73% (7J4^-<mm%ft&¥i*ti*e>m^tt) ] VUSb<btlfz 0 
cfcoT, ^n^PCRigiflDNABftmi^tt^fU 7 i/fi*t2-5Aase , RNaseL 
c D N A O-SRT'fc* C i: Tb^SilS^ ftfc. 

cDNA7 7-^7^y7 , ;-'SrXi? i ;--y^LT2-5Aase , RNaseLc D N A 

3- K** 7 r - a- yfcJMtbfc. *«Sftfc7r-y^n- 
^DNA^ttttlUT, cDNA-ry-^- h^rpBluescript SKIT 7*7*$ K'vfr 
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&fflU, 0 DN AJ££E9I&&SU -5"^^ 

f«(l$n*T5yKEflJ^e>^CL/i (SI 9 :9->2-5Aase cDNA, [I 
2 0 : ^i/RNaseLc DNA) . ^(Dt^. ^>2-5Aase fcL t h2-5AaseE18 (EM 
BO J., 4, 2249, 1985) , -7^X2-5AaseL3 (Virology, 179, 228, 1990) 

' CK&6i1fc£i/2-5Aase x 9 S/RNaseLc D N A£H$!lT*831£ it -5 Z £ \Z 
(^Jfiffll 2) ^\':MtAyy (Nicotiana tabacum cv Samsun ) Off^K 

^M'I2T^bfc:^x 0pBI2-5Aase3Z.i±pBIBRNaseL(F) 
/iT^nA^T'J^ALBA4404 iC J: oT^IWcS5»%f^ajLfc (2-5Aase (S) * A 
□ , RNaseL (S) ?An) e ft5nfcff$Stiafctt*ft±tfU g^gffltCfcoTRl 
SfcSEKioTFtfl^ (2-5Aase(S)+RNaseL(S)^A*3) fcftfc. 
CKSfiim 13) 2-5Aase A3 (ifAV>) RtfRNaseL (F) MX 

JEKtcft^Ali (ifAV» ^2-5Aase SC/RNaseLgttCD^tfJ 

2-5Aase Stt^t±i(i|||S^i3 T^Uf^^T. £fc. RNaseLfi14<Z)ftttH±|| 

2-5Aase(S)?A:3t£CD2-5Aase £tf RNaseL (S) ^ AncfCRNaseLg 

mmm 14) thx*>4 ^mmmm^. 

rH£&ffl^fc*a9 >J*lf-f (CMV Y «0 SggUi* 

Rlfli 1 (2-5Aase (2-5Aase (S)#13-10) . RNaseL (F) zSX^An 

(RNaseL (S) *57-6b ) ) , Flft^ (2-5Aase+RNaseL (F)igA^A'n (2-5Aase 

(S)#13-10+RNaseL (S) #57-6b ) ) fcffltvf, HffiWI 6 L fc^T-fii^(*:% 

CMV Y &<Dig&Mffirt®£&*IU *gfI&<Z>i(Iig, mm<D&mzu&Ltz. & 
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LtzmtmmttmmVtmiStltz, o£D, S«3B«IC. 2-5Aase+RNaseL (F) 

^> 2-5Aase zSa^A3, RNaseL (FiiiA^AnT'tl^StttSR^n^ofc 
(H2 3) 0 SIC, S&lOB&T-ii, 2-5Aase RNaseL {fWXf 

2-5Aase+RNaseL (F) igA? A3{C43^T(±, t^TaifrSL T^T0{1#©3M$ 
tt±£T'ffimtttBg£ttfca>ofc (024) . CCD^tii, 2-5Aase+RNaseL (F) 

2-5Aase/RNaseLi/Xr Att, 9 -f ;UX#«{CJg&U fc § iCM££n<5>Z* 
II R N A £121$ U TSfflflSKT 'J tK* * U 7— trrg&fcgJI b , * -f ;uxif 

*^XfAliiT©RNA^^il/XlL)PflT^T'^. 

ctoT, *§£WT^Lfcit£^&A.K£92-5Aase t RNaseL£z§A"f -5 ^ i' 

4. 
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E5'J#^ : 1 
E?'|C0S$ : 13 2 2 

E5l]©aSI : c D N A 
E5U 

WGGCAGTTCTGTTGCCACTCTCTCTCCTGTCMTGATGGATCTCAGAAATACCCCAGCCAM 

MGTOAnGAAGACTATCTCTrGCCAGACACGTGTITCCGCATGCAAATCGACCATGCCATTGACATCATC 

TGTGGGnCCTGMGGAMGGTGCTTCCGAGCTAGCTCCTACCCTGTGTGTGTCT 

GGCTCCTCAGGCMGGGCACCACCCTCAGAGGCCGATCTGACGCTGACCTG^ 

ACCACTimAGGATCAGTTAMTCGCCGGG^GAOT^ 

CAMGAGAGAGAGCACTTrCCGTGMGTnGAGGTCCAGGCTCCACGCTGGGGCAACCCCCGTGCGCTCAGC 

TTCGTACTGAGnCGCTCCAGCTCGGGGAGGGGGTGGACnTCGATGTGCTGCCrGCCT^ 

CAGnGACTGGCAGCTATAMCCTAACCCCCAAATCTATGTCAAGCTCATCGAGGAGTGCACCGACCTGCAG 

AMGAGGGCGACTITCTCCACCTGCTrCACAGAACTACAGAGAGACnCCTGAAGCAGCGCCCCACCAAGCTC 

AAGAGCCTCATCCGCCTAGTCAAGCACTGGTACCAAMnGTMGMGMGCTrGGGMGCTCC 

TATGCCCTGGAGCTCCrGACGGTCTATGCTTGGGAGCGAGGGAGCATGAAMCACATnCMCACAGCCC 

GGATTTCGGACGGTCTTGGMnAGTCATAMCTACCAGCMCrCTGCATCTACrGGACAMGTATrATGAC 

TTTAAAMCCCCAnATTGAAMGTACCTGAGAAGGCAGCTCACGAMCCCAGGCCTGTGATCCTGGACCCG 

GCGGACCCTACAGGAMCTTGGGTGGTGGAGACCCAAAGGGTrGGAGGCAGCTGGCACAAGAGGCTGAGGCC 

TGGCTGMmCCCATGCmMGMnGGGATGGGTCCCCAGTGAGCTCCT(K5AnCTGCTGGTGAGACCT 

CCTGnTCCTCCCTGCCAnCATCCCTGCCCCTCTCCATGMGCTrGAGACATATAGCTGGAGACCAncrr 

TCCAAAGAACTTACCTCnGCCAMGGCCATnATATTCATATAGTGACAGGCTGTGCTCCATATTn 

TCATITrGGTCACMTCGAGGGTTTCrGGMTlTrCACATCCCnTGTCCAGAATTCAnC 

TAATAAATAATCTCTAACACCAAAAA 
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E£5lJ<D;g£ : 5 0 

miom : 

BE9J 

TTATTGAAAA GTACCTGAGA AGGCAGCTCA CGAAACCCAG GCCTGTGATC 50 

B2£lJ#-5f : 3 
BE^tJCOS^ : 2 3 7 8 

E5»I<&a5i : cDNA 

CTTTGAnMGTGCTAGGAGATAMTITGCATTTrCTCAAGGAAMGGCTAAMGTGGTAGCAGGTGGCATT 

TACCGTCATGGAGAGCAGGGATCATAACAACCCCCAGGAGGGACCCACGTCCTCCAGCGGTAGAAGGGCTGC 
AGTGGAAGACMTCACrrGCTGAnAAAGCTGTTCAA^ 

AGGTGGAGCCMTGTTMTnCCAGGMGAGGAAGGGGGCTGGACACCrCTGCATMCGCAG^^ 
CAGGGAGGACATTGTGGMfTTCTGCTTCGTCATGGTC^ 

GCCTmATCCTCGCAGCGAmCGCKJGAGCCTGMGCTGCTGAMCTmCCmCTAMGGAG 
CMTGAGTGTGATimATGGCnCACAGCOTCATGGMGCCGCTGTGTATOTMGGTCAMGC 
AnCCTTTATMGAGAGGAGCAMTGTGiMTTrGAGGCGAMGACAMGGAGGATCMGAGCGGCTGAGG 
AGGAGGGGCCACAGCTCTXIATGGACGCTGCTGAAAMGGACAOT 

GATGGGGGCAGATGTAMCGCCTGTGACMTATGGGCAGAAATGCCTrGATCCATGCTCTCCTGAGCTCTGA 

CGATAGTGATGTGGAGGCTAnACGCATCTGCTGCTGGACCATGGGGCTGATGTCMTGTGAGGGGAGAM 

AGGGMGACTCCCCTGATCCTGGCAGTGGAGMGMGCACTrGGGTITGGTGCAGAGGCTT 
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GCACATAGAGAnMTGACACAGACAGTGATGGCAAAACAGCACTGCTGCTTGCTGTTGAACTCAAACTGAA 
GAAMTCGCCGAGTTGCTGTGCAMCGTGGAGCCAGTACAGAnGTGGGGATCTTCnTATGACAGCGAGGCG 
GAATTATGACCAnCCCTITGTGMGGnCTTCTCTCT^ 

AGACTGGAAGCCTCAGAGCTCACACTGGGGGGCAGCCCTGAAGGATCTCCACAGAATATACCGCCCTATGAT 

TGGCAMCTCAAGnCTnAnGATGAAAMTACAAAAnGCTGATACTTCAGAAGGAGG 

GnCTATGAGAAGCAAGAAGTAGCTGTGAAGACGTTCTGTGAGGGCAGCCCACGTGCACAGCGGGAAGTCTC 

nGTCTGCAAAGCAGCCGAGAGMCAGTCACTTGGTGACATTCTATGGGAGTGAGAGCCACAGGGGCCACTr 

GmGTGTGTGTCACCCTCTGTGAGCAGACTCTffiMGCCTGTTTGGATGTGCACAGAGGGGAAGATGTGGA 

AAATGAGGAAGATGMmGCCCGAMTGTCCTGTCATCTATAmMGGCTGnCAAGMCTACACTTGTC 

CTGTGGATACACCCACCAGGATCTGCMCCACAAMCATCTTMTAGATTCTMGAMCKTGCTCACCTGGC 

AGATTTrGATAAGAGCATCMGTGGGCTGGAGATCCACAGGAAGTCAAGAGAGATCTAGAGGACCTTGGACG 

GCTGGTCCTCTATGTGGTAMGAAGGGAAGCATCTCATITGAGGATCTGAMGCTCAMGTMTGMG 

GCHTCMCTITCTCCAGATGAGGAMCTMGGACCTCAnCATCGTCTCTrCCATCCTGGCKi 

GGACTGTCTGAGTGACCTGCTGGGTCATCCOT 

TGTGGGAMTGMTCCGACATCAAMCACGAAMTCTG^GTGAGATCCTCAGACTACTGCAACCTGGGCC 
nCTGMCAnCCAAAAGTTTTGACMGT(XiACGACT^ 

GTITrATGAAAAMGAGGCAAmcrACCAGMCACTGTGGGTtJATCTGCTAMGnCATC 
AGMCACATOATGAAGAAMGCATAAAMGATGAMnAAAMnGGAGACCCTTCCCTGTATm 
GACATTrCCAGATCTGCTGATCTATGTCTACACAAMCTACAGMCACAGMTATAGAMGCArrTCCCCCA 
AACCCACAGTCCAMCAMCCTCAGTGTGATGGAGCTGGTO 

ATGGACTGATTreCTGGAGTTCAGGGMCTACTTAnAGCTGTAGAGTCOT 
GC 

ra#^t : 4 
K5II<DH£ : 5 1 

i^ijcoM •. mm 

mmm® 4/txDtm ^dna 
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AATGGGGCCA CGCTnTTAT CCTCGCAGCG ATTGCGGGGA GCGTGAAGCT G 

E*IJ#^f : 5 
E5'i<DH£ : 3 2 

E9I©«& : ttXD&m ^DNA 

TCCAAGGTGG TAAAGGGTGG CTCCTCAGGC AA 
IE^i## : 6 
: 3 2 

e*»i<&s : mm 

w$\<Dtm motm mdna 

CTCTTGAGCT TGGTGGGGCG CTGCTTCAGG AA 

W3m^ : 7 
E$lj<DH£ : 3 5 

£J«D& : -*« 

: €©fSK ^DNA 

E9J 

CTGGGGTTCT ATGAGAAGCA AGAAGTAGCT GTGAA 

E#l#t : 8 
E9IOfi$ : 3 5 
E?'JCDS : 
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^oy- : Sgi# 

GACAAGTGTA GTTCTTGAAC AGCCTTAAAT ATAGA 

wmn : 9 

BE^ICD^ : 1 1 7 0 

E9J©*IS : C D N A 

: 

9 18 27 36 45 54 

5' ATG GAA CTC AGA TAT ACC CCG GCC GGG TCT CTA GAC AAG TTC ATC CAA GTC CAC 

MELRYTPAGSLDKFIQVH 

63 72 Bl 90 99 108 

CTC CTG CCA AAC GAA GAA TTC AGC ACG CAG GTC CAA GAA GCC ATC GAC ATC ATC 



117 126 135 144 153 162 

TGC ACT TTC CTG AAG GAA AAG TGT TTC CGA TGT GCC CCT CAC AGA GTT CGG GTG 

ctflkekcfrcaphrvrV 

171 180 189 198 207 216 

TCC AAA GTT GTG AAG GGC GGC TCC TCA GGC AAA GGC ACG ACC CTC AGG GGA CGA 

S K V V K G G S S G K G T T L ~R~ ~G™ ~R~ 

225 234 243 252 261 270 

TCA GAT GCT GAC CTC GTC GTC TTC CTC ACC AAT CTC ACA AGT TTT CAG GAA CAG 



279 288 297 306 315 324 

CTT GAG CGC CGA GGA GAA TTC ATT GAA GAA ATC AGG AGA CAG CTG GAA GCC TGT 



333 342 351 360 369 378 

CAA AGA GAG GAA ACA TTT GAA GTG AAG TTT GAG GTC CAG AAA CGG CAA TGG GAG 
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387 396 405 414 423 432 

AAT CCC CGC GCT CTC AGC TTT GTG CTG AGG TCC CCC AAG CTC AAC CAG GCG GTG 



NPRALSFVLRSPKLNQAV 

441 450 459 468 477 486 

GAG TTC TAT GTC CTG CCC GCC TTT GAT GCC CTA GGT CAG TTG ACC AAA GGT TAC 



495 504 513 522 531 540 

AGA CCT GAC TCT AGA GTC TAT GTC CGG CTC ATC CAA GAG TGC GAG AAC CTG AGG 

RPDSRVYVRLIQECENLR 

549 558 567 576 585 594 

AGA GAG GGC GAG TTC TCC CCC TGC TTC ACG GAG CTG CAG CGA GAC TTC CTG AAG 

REGEFSPCFTELQRDFLK 

603 612 621 630 639 648 

AAT CGT CCA ACC AAG CTG AAG AAC CTC ATC CGC CTG GTG AAG CAC TGG TAC CAA 

NRPTKLKNLIRLVKHWYQ 

657 666 675 684 693 702 

CTG TGT AAG GAG CAG CTT GGA AAG CCA TTG CCC CCA CAA TAT GCT CTG GAG CTT 

LCKEOLGKPLPPOYAT. e t. 



711 720 729 738 747 756 

CTG ACG GTC TAT GCC TGG GAA CAA GGA TGC AAT AAA ACA GGA TTC ATC ACA GCT 

LTVYAWEQGCNKTGFITA 

765 774 783 792 801 810 

CAG GGA TTT CAG ACT GTC TTG AAA TTA GTC CTA AAG TAT CAG AAG CTT TGC ATC 



819 828 837 846 855 864 

TAC TGG GAA AAG AAC TAT AAC TCT GAA AAC CCT ATT ATT GAA GAA TAT CTG ACG 

YWEKNYNSENPI IEEYLT 

873 882 891 900 909 918 

AAG CAA CTT GCA AAA CCC AGG CCT GTG ATT CTG GAC CCG GCG GAC CCT ACA GGA 



927 936 945 954 963 972 

AAT GTT GCT GGT AAA GAC GCA TAT AGC TGG GAA CGG CTT GCA CGA ACG GCT TTG 



981 990 999 1008 1017 1026 

GTC TGG CTG GAT TAC CCG TGC TTT AAG AAA TGG GAT GGG TCT CCC GTG GGC TCC 

VWLDYPCFKKWDGSPVGS 

1035 1044 1053 1062 1071 1080 

TGG GAT GTG TCG CCC CAA GAA CAC AGT GAC CTG ATG TTC CAG GCC TAT GAT TTT 

WDVSPQEHSDLMFQAYDF 
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1089 1098 1107 me 1125 ,,,, 

5^ TCT CCA GGA ATC CAG TTC CAC GGA GGA GCC TCT CCC 

R Q H Y R ? S P G ~I ~Q f~ ~H~ T T T T T 

1152 H61 H7 0 

CAG GTG GAA GAG AAC TGG ACA TGT ACC ATC CTC TGA 3> 

QVEENWTCTIL* 

w.vm^ : 1 0 

IB5lj<DJI$ : 2 1 5 7 
E^IJCD^ : &g 

E5U©«8: cDNA 

mm 

9 18 27 36 45 54 

^ ^ ^ ^ ^ ^ AAC AAC CCT CAG GAA AGA CCC ACA CCC TCT AGT AAT 

METE S H N N P Q E R P T p" ~S~ ~S~ ~N~ 

63 72 81 go 99 inn 

GGG AAG GCT TCA ATG GGA GAC AAT CAT TCG TTG ATT AAA GCT GTT AGA GAT GAA 



117 126 135 144 153 162 

GAC ATT GAG TCG GTC CAG CAA TTG CTA GAA AGA GGG GCT GAT GTC AAT TTC CAG 

D 1 E s v Q Q L L E R G A ~D~ V ~N T "q" 

171 180 189 198 207 216 

GAA GAA TGG GGC TGG TCA CCT TTG CAT AAT GCA GTA CAA GTT GAC AGA GAG GAC 



225 234 243 252 261 270 

ATT GTG GAA CTT CTG CTT AGT CAT GGT GCT GAG CCT TGT CTG CGG AAG AAG AAT 



279 288 297 306 315 324 

™ ™ *fl fff !!f ATC ^ 001 050 ATT 610 MC W AAG TTG CTC AAA 

G A T P F I I A G I V G N V ~K~ T ~L~ ~K~ 
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333 342 351 360 369 378 

CTA TTA CTT CCT AAA GTA ACA GAT GTC AAT GAG TGT GAT GTT AAT GGC TTC ACA 

L L L P KVTDVNECDVNGFT 

387 396 405 414 423 432 

GCT TTC ATG GAA GCT GCT GTG TAT GGC AAA GTC GAA GCC TTA AGA TTC CTG TAT 

AFMEAAVYGKVEALRFL* 

441 450 459 468 477 486 

AAC AAC GGA GCA GAG GTG AAT TTG CAC AGA AAG ACA ATA GAG GAT CAA GAG AGG 

NNGAEVNLHRKTIEDQER 

495 504 513 522 531 540 

GTT AAG AAA GGA GGG GCC ACT GCT CTC ATG GAT GCT GCT AGA AGA GGG CAT GTA 

VKKGGATALMDAARRGHV 

549 558 567 576 585 594 

GAT GTC GTA GAG ATC CTC CTT CAT GAG ATG GGG GCA GAT GTC AAT GCT CGG GAC 

DVVEILLHEMGADVKARD 

€03 612 621 630 639 648 

AAT AGG GGC AGA AAT GCT TTA ATC TAT GCT CTT CTG AAC TCT GAT GAT GAG AAG 

NRGRNALIYALLNSDDEK 

657 666 675 684 693 702 

GTG AAA GTG AAA GCN ACT ACT CGC CTT CTG CTG GAC TAT AAG GTT GAT GTC AAT 



711 720 72 9 738 747 i^c 

VRGEGRKTPLI ~L~ ~A~ "v~ T T T T 

765 774 783 792 801 Bin 

^ ^ ^ ™ ^ G ^ ^ OT ^ M M OT ATA ^ ATT MT M 

L D L V Q M L L E Q T A T T T V T T 

819 828 837 846 855 ftfiii 

^C^^^^^^^ctGCTTGCTGTCC^GCTCAAGCTGAAG^ 

D S E G K T A L L L A V T T T T ~K~ T 

873 882 691 900 909 qio 

~ ™ ™ ™ "1 ™ CGC *** 000 AGC ACA T GC GGG GAC CTC CTC 

1 A Q L L C R K G A S T K T T T ~ T 

927 93 * 945 954 963 Q79 

GCA ATA GCG AAG CGC AAT TAT GAC TCT GAC CTT GCA AAG TTC CTT CGC CAG CAT 

A 1 A K R N * D S D L A T T T T 1' T 

981 990 9 99 1008 1017 irv>fi 

^OT^^^OT^OTOTOTAAA^CTGGAAGCCTCAG AGC TCA 

G A v E D v c p p a T T V T T T T T 
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1035 1044 1053 1062 1071 1080 

CGT TGG GGG GAG GCC CTG AAA CAT CTT CAC AGG ATA TAC CGC CCT ATG ATA GGC 

RWGEALKHLHRIYRPMIG 

1089 1098 1107 1H6 1125 1134 

AAA CTC AAG ATC TTT ATT GAT GAA GAA TAT AAA ATC GCT GAC ACT TCC CAA GGG 



KLKIFIDEEYKIADTSQG 

1143 1152 1161 1170 1179 1188 

GGC ATC TAC CTG GGG TTA TAT GAG GAA CAA GAG GTA GCT GTG AAG CGG TTC CCT 
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1584 
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1602 
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1629 




1638 




1647 




1656 




1665 




1674 
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1683 1692 1701 1710 1719 1728 

ACT CGG GAC CTC ATT CGG CAT CTG TTA GTC CCT GGG GAC AAT GTG AAG GGC CAT 



TRDLIRHLLVPGDNVKGH 
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CTG ACT'S CTG CTg'gCT CAT CCc'ttC TTT TOG™ TGG GAg'S CGC TAC^ 

L s G L L A H p *~ 7 w" T 7 T T 7 7~ 7 

1791 1800 1809 1818 

AC_C CTA CGG GAT GTG GGA AAC GAA TCT GAC atc'SJ! ACA CGa'IIt ACT AAT^ 

T L R D v G N ~ "s" 7 T 7 T T 7 T 7 T 

1845 !854 1863 1R79 , flo , 

AAG ATC CTC CAG CTT CTG CAA CCT GAA ACA TTT r r^r ^ 881 1890 
_ _ * _ ^ CTT CCA AGT TTT GCC CAG 

KlLQLLQPETs" 



* 1 5 E L P S F A Q 
1899 1908 1917 igor 

TGG ACA ATT GAG GTT GAC AAA TCT GTC ATC AAA J ATG AAt'IcC TAT CAG ^ AAC 

w T 1 E v D K S 7 7 T T 7 7 T T 7 7 

ACT GT^GGT GAC CTGra AAG TTC^ CGG AAT^GTG GGA GAG^ ATT AAT^GAA 

T v G D L L K F *~ ~*~ 7 T T T T T T T 

CAA AAG 2 ^ ATA GAG^ AAG TCA^AAA ATT GGA^GAA CCT TCC^ TAT TTT^CAG 

qkniemksk 7 7 ~e~ i 7 7 T T 7 

GAG AAA 2 ^S CCA GAt'Sg GTC ATG^ GTC TAt'aS AGA CTa'SS AAC ACA^GAA 

E K F p D 1 v M * v"TTT7777T 

~ ™ ^ 2? *** ™^ CTg'aJc AAA CCc'Sc GTG TGA 3' 

Y A K H F p « 7 7" 7 7" 7 7 7" 7 T ~" 
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!h * © K 1 

fMMSfi* 'J ? U 7— t?L£:3-K1-£DN AE^»&£ftTCI&& 

Ho 

4. llWIS^'J^^UT-fL^^ - KT-SDN AEWfc hXli^S/S 
3fcT'&£fjt;fc©rcfflffi 1 lgiett©}jS. 

5. RllJS^'J^^UT- fe'Lfcn- KT£DNAE5iJ**fc hXtt$S/£ 
*©c DN AT&4»*OffiH*4«SHttO^. 

6. ^Wfi^2',5' * 'J J 7fi^fi!c»ft% 3 - Kt 4 D N AEJi|^ t 
fB«tf>^&. 

7. Cm!Hlffilia^3f£Z ' . 5 ' :J7T-;U$^J&Pm%:3-Kt£DNAEWt 
K x"7X, 7 y h Xt± ^©l/^f tofi*© c D N Affc 0 . ^olftiSgft 

U 7— tf L£u-K**DN AEW t h Xt± -7 *>fi3K<Z> cDNAf 

*4a*©i5Hii 6 mm<DH&o 

9. M«&*2',5' *'J:J7T-;u«£f£#£fc:i- KT£ DNAETOtf 
f^MS* V #5 ? U 7— tf L £ 3 - K-T & D N AE^J&ft&ftfeft't'KIia* 
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FIG. 3 
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